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(54) KOHCTPYKUHfl 3A60H CKBAXUHbl 
(57) !43o6peTeMne othocwtcp k KOHCTpyicmivi 
CKBaxMHU. Ue/ib - yMeHbiueHne TpyAoeMKO- 
ctm pa6oT. noc/ie 6ypeHM« CKBaacMHbi ao 
Kpos/iM npOAyxTMBHoro o6beKTa 4 cnycxaJOT 
3Kcn/iyaTauMOHMy»o KonoMny 1 w ueMeHTupy- 
iot ee. Aa/iee ocymecTB/iaiOT eypenwe npo- 
AyxTMBHoro o6bexTa 4 aoaotom. A^aMeTp 
KOTOporo MeHbiue BHyTpeHHero AwaMeipa 
3Kcn/iyaTauviOMMO« ko/iohhw 1, nocne Mero 
pacuiMpwiOT ee p33abm*hwmm pacwHpuTe- 
/iflMM. Bwno/iMjiioT pa6oTbi no MSMepeHnio 
4>a KTMsecKoro A^aMeipa CTao/ia CKBaxuHw. 
Co6npaK>T nep<t>opvipoBaMHyio o6caAnyK> ko- 
/lOHMy (flOK) Tpy5 3 M3 Meta/i/ia c naM»Tb»o 
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uu/HiMnpiwecKO* <!>opMu c napy>«HbiM Ana- 
MeipoM. paenbiM A"3MeTpy pacuHipen noro 
ci eona CKoa^cnHM. w bmytpcmmmm A«aMeTpOM 
eonbiue onyTpeHHero AnaMerpa 3KcnnyaTaun- 
ohhoA KonoiiHU. HepCA cnyCKOM b cxnajKMMy 


HOK 3 npiviOKU ^>opMy c iiohcpcmmwmw pa3- 
MepaMn. oOecncHUBaiomwM" cuo6oAHbm 
cnyCK ee n iiMTcpaan aaAeranu* npoAyKTMOHo- 
ro o6bCKTa 4. B 3tom nHTepoa/ie nOK 3 narpe- 
bskdt ao BOCCTaMOBneMim iJjopmw. 4 «n. 


l/l3o6peTeMwe othochtcb k nc<t>Tera30AO- 
6wMe m MOxeT 6uTb ucnoAb30Bano npn crpo- 
MienbCTBe ckb3)khh. 

H30CCTH3 KOHCTpyKUHfl 3a60fl CK83>KHHbl. 

BKnK)M3ioman 3KCnny3TamiOHnyK) KO/iOMity. 5 
cnymeHHyio ao Kpoo/in npOAy*™8noroo6beK- 
T3. noTaflMyio koaohmy c nep<t>opiipooaiiHbiMw 
OTeepcTuflMH (mcnsiMii). ycTanoBfienHyK) npo- 

Tt/!B npOAVKTMOI^OrO 06bCKT3. npw 3TOM 113 pyX- 

hwii ah.Vmctp noTaflMofi koaohhw Menbiue 10 
AH3MCTpa ctbo/13 CKnn>Ki*ribi. a nocneAHnvi 
vieiibiue DiiyTpenH^ro A^ar-iOTpa OKcrmyaTa- 

•JHOHHQr! KO/lOHHbl. 

Oro'^' * a3hhovi KOHcrpyKiimi 3360a 
BiiyTpeiiiuiM AnaMOTp nOTaiiHOft ncp4>opupo- 15 
BaMMon koaoihu cvmecTBenHO Mciibiue BiiyT- 
pcH<jro AMdMeTpa 3Kcn/iy3T3UnoHHOii 
<cnoMMw.MTOonpeAen$iCTHH3KyionpoAy»cTMB- 
nv^rb cxm:Kitnu m 3aTpynH5iOT ee o6cny>KMna- 

HUO »• Cil;IVf3T.mi1lO ^0 

H;>n loniviwu f.o;*t»uf?noro 3n3ppa aao/ie- 
ittiv; H3 tXCHKy CKB.IXUHfcl u npoueccc cc 3kc- 
n-.a .'amu* yMCMbiuaeTC* " co openeHeM 
npiicroonbuaw 30na c*ca*MMbi pa3pyiuaeTc». 
noc^CAitee TaKxc nptiBOAi" k pa3pyujCMUK> 25 
ncraCiwoti koaohhu 

Hau6oAee 6ah3K3 k npeAnaraeMOii kohct- 
pyKuw^ CKBaxnub*. DKAtonaKJmaa aKcrmyaia- 
UhOhm/O KOAOHHy. cnymeHHyK) AO xpooAM 
npoAyKTMBHoroo6benTa.pacujnpeMnwwiCTBon 30 
CKBaxiiMbi b MHTepeonc aaAeramia npoAy*- 
TUBnoro oObCKTa. noTaviMyic nep^opupoBan- 
nyio KOnOMHy oocaAHbix Tpyfi. ycTanonneitHyio 
npOTUBMHTepBana 3aAer3Hwa npoAy*™nHoro 
o6bCKTa, npu stom A"* npeAynpe*AeMWfl pan- '35 
pyuienwfl n/iacTa KC/ibucRoe npocTpancTBO 3a 

OOT3MHOVI K0/10MH0V1 M36uBa»0T r pa BUWHO* 

necManwM ^unbTpoM. t/lsnecfuaQ roncipyK- 
Uiifl CKBaxiiMbi 06/iaAaeT cneAy*oui" M " 
HeAOCTatKaMw: oucoKa TpyAoeMxocTb pa6oT 40 
no co3A3huk> rp3BMviMO-necMaHoro <t>wAbTpa; 
na Mepe axcnAyaTauuu rpasuAiio -nccMOHbiCi 

4)M/lbTp 3aOHB3CTC» U HpOAyKTUOHOCTb CKB3- 

xvtHbi yMeiibiuneTCB: m3/iliCi A^aMeTp noTafv 
hoh KonotiHbi onpeAcnpci Hii3Kyio 
npoAyKTMBHOCTb CKBaxviHw n saipynnaeT ee 
o6cny)KHBaMMe n 3Kcn/iyaTnuti»o. 

Uenb vt3o6peTemi3 - yMCHbiiiomie rpyAO- 
eMKOCTM paGoT n yBenimoniC npotonoAi^Mb- 50 

MOC7V1 CKBa>KV1Mbl. 


yK333HHa« uenb AOCTwracTcw tgm, mto b 

KOMCTpyKUlHI CKBa*WHbl. BK/1KD-3 K)IUCV1 3KC" 

nny3T3UMOMMyio KOAOMHy. cnymeHHyio ao 
kpob/iw npOAyKTMBHoro o6beKTa. pacwwpeH- 
hum CToon CKBaxuHbi b nHTCpoane sanerannfl 
npoAyKTMBHoro o6beKTa. nep^opupooaHHyK) 
KO/ioHny. ycTSHOBAeHHyK) npoTMB MHTepBana 
3aneraMn» npoAyK^oHoro o6veKTa. nep<t)Opn- 

P0B3HH3JI KOA0HH3 06C3AHWX Tpy5 BbinOAHCM3 

M3 MeraAAa c nsMflTbK), bocct3 Ha bahb3K> inert 
nepaoHawaAbHyio <J>opMy hocag cnycKa ee o 

HHTepBdA KpeOAeHHW. npMMCM H3py>KHbU1 A"- 

aMeip nep<t>opwpoBaHHoft koaohhw o6c3Ahwx 

Tpy6 nepB0H3M3AbH0M UHAWHApHMeCKOM <t>OP" 

mu paoen AnaMeTpy ctboas CKoajKMHw, a BnyT- 

peHHMM AM3MCTP 60AbUJe BHyTpeHHCTO 
AliaMeTpa 3KCn/iy3T3l|MOHHOA KOAOHHbl. 

npMHuwn AeviCTBti« MeTaAna c naM»Tbio 

33KAK)M3eTCfl B CA6AyK)U4eM. 

M3BeCTHO. HTO MMetOTCfl M6T3/IIIMM6CKM6 

cnAaow. y KOTopux neynpyrwe AG^opMaunw 

nOAHCCTbK) B0CCT3H3B/IMB3I0TCW npu CH9TMM 

narpy3Kn ham Harpesa. i.e. MeianA. "BcnoMM- 
M3«"*. npuo6peTaeT npe>«HK)K) 4>opMy. 3to 
r.eHue. o6HapyxeMHoe bo Mnorwx mmctwx 

MeT3AAax. CnA303X M MeT3AAMMCCKHX KOMnO* 

3HI4MPX. H33biBaeTcn 3<M>eKTOM naMBTM <t>op- 

Mbl. 

Ha 4>nr. 1 npeACTSBAens cxewa tmhcckm 
npeAAaraeMan KOHCTpyxunH 3a6on cxaaxuHbi: 
Ha <t>iir. 2 - cencHue A-A na <t>nr. 1: H3 (fur. 3 - 
Ae<t>opMupoB3HHaa nepeA cnycxoM b dcaaxn- 
ny noTanHafl xonoHHa: hs <t*\r. 4 - ceseHue B-B 
na <t>uf\ 3 (HanGonbUJMM a^mctp nonepeMMoro 
ce^eHUA Ae1>opMnpoBaHMOwi KonoMf?oi MCHb- 
uie BHyTpeHiiero Aw^MCTpa 3KcnAyar3uvi0M- 

MOM KOAOHHbl). 

KoHCTpyxunfl 3a6o« CKoaxuHw bk A^onaeT 
3KCnnyaT3UtiOHHyK) KOAOMHy 1 . paciuwipOHiiwii 

CTBOA 2 CKBa*MHW B MHTep83AC 3aACraHMP 

npOAy<TMBHoro o6beKT3 A w nep<t)Opnpo83H- 
My*o xonoHMy 3 o6caAHbix rpy6. 

(locne 6ypeHMP CKaa^Hbi ao xponnu npo- 
AyKTMOHoro o6beKTa 4 cnycKa»OT 3KcnAyaia- 
UHOHnyio KonOMMy 1 v\ ucmch inpyK)i ee. 
flaAee ocymecrBAniOT 6ypCHtie n pOAy ic tub MO" 
ro o6bexT3 4 aoaotom. A"3Merp xotoporo 
Menbiue BMyTpcHMero A^aMCipn 3K.cnny3Ta- 
unoMHOii koaohhw 1. nocAO Hero pncuinpflK)T 
cro p33ABviXMUMM paciunpnTcnnMH. BwnoA- 
hp to t pa6orw no h3mcpchhk> ^nxTMueCKoro 


BEST AVAILABLE COPY 


1730-129 


Aitar-ieTpa ctbo/i3 ckboxhmw. CoCwpaKU nep- 
(J>OpnpooOHnyK) o0c.9/iHyMD KOnoHHy 3 Tpy6 113 
neTa/ina c naMATbK) iiu/iiiHApuHecKoft <{>opMbi 
c napyxHbiM ^naMeTpoM, paonuM A^aMeTpy 
pacuJupeuHoro cioo/ia cKBa>KUHbi. llepeA cny- 

CKOM O CKB3)KHHy nep<t>Opnp0B3HH0tf KO/lOHHe 

3 npnA«i»OT 4>opMy c nonepeMMWMn ps3Mepa- 
Mit. o6ecneMHB0K)iutiMM cqo6oahww cnyc* ee 
c iiHTOpoa/i 33/ifiraHns npOAyKTwonoro o6beic- 
jo 4. C ncMombK) 3/ieKTpoHarpeBaTenn wnw 
ApyniM nyTer.i ocymecTB/iflK)T HarpeB CTep>KHH 
c naMPTbK) ao pacneTHoii TeMnepaiypbi. flpn 
3tom ciepxcub c naM3TbK> BOCcranaBnuBaeT 
cbok) nepBOH3Maflbnyio (J>opMy. 

n p 11 m e p. BypeHwe noA sxcn/iyaTauuon- 
HyK)KOAOHHyAor/iy6uHw2C00MOCyuiecTB/i«»OT 
«o/iotom 0 2 15.9 mm. Ha yxaaamiyK) r/iy6nHy 
cnycKatcr 3-crmyaraunoHHyio KO/iOHHy M3 

Tpy5 0 168 MM C TO/1U4MMOM 10 MM M UeM6M- 

TtipyiOT. 3anera»ouuiPi H:i>*e npoAyxTMSHbivi 
oOlckt pa3GypMB3K)T ao/iotom 0 145 MM AO 
npoeKTHOH r/iy6wHw 2020 m. 3aTeM ctboh 
CKBaxnHbt pacujnpflKDT pa3ABHXHWMvi pac- 
ujnpiucnuMn ao A"3MeTpa 0 250 mm. H3 
r.ieran/ia c naMaibK) w3roTaB/iMea»OT nep<J>opu- 
poBaHHyio KO/iOMiiy a^«hom L~22 m m pa3Me- 
paMii dr=148 mm. d2=250 mm. Ko/iOMMy 
AO^opMnpy»OT. npn,i30 nonepeMHOMy npo<t>- 
n/iio bivi M3 <t>wr. <1 c nan6o/ibUjwM ah3mctpom 
nonepe^Horo ceMemifl d3= 1 40 mm. vto o6ecne- 
MtioaeT Ko/ibuenow 333op. paBtiufl 4 mm. c 
GuyTpeMHiiM AwaMerpoM aKcn/iyaTaqnoMMOw 
KO/iouMbJ 1 48 mm 11. cneAoaaienbHo. cbo6oa* 
ny»o TpGHcnopTupOBKy norafiHOfi ko/iohhw b 
mm TCpBa/i 3a/ieranna npoAy*™8Moro oSbCKTa. 
CnyCK3K>T Ae<t»opM.npoBaHMyio KonOMHy na 
K.o6cpe 0 CKBaxuny ao ynopa c cc 3a6oew. 
B*/iwaK)T cuciGMy p.neKTpcMar peoa. flocne 
BbiACDvKKn 0 tcmchhs onpeAencHHoro speMe- 
mh noiaiiHaa ko/iohh3 BoccFaHao/ineaeT cbok) 
nepBOHaMa/ibnyK) ui-miHAPit^eCKyK) <t>opMy c 

HapyXMbIM AM3MCTPOM 250 MM. 

SKOHOMimeCKaa 3.M>CKTnonocTb ot oneA- 
pernio npoAnaraev.Hn TcxMUMocKOro peiue- 


HMR OnpeAe/l»eTCH AOno/iMHTcnbMWM ACtnuoM 
CKBaxuHbi. Ho 4>opMy/ie /Jton>on Ae6m c*B3~ 
*cuhu Q o6p3THO nponopnnona/ieH m3t*/* 
pa/ibHOMy /lorapntfcMy oTHOiueHMrt paA^yca 
5 KOHTypa nuTaHna (R<) n paA^yca CKBaxwibi 
(r c ), Ha oCHOBanuM ^ro npow3BOAWTe/ibMocTb 
ckb3*chhw c yBennMeMHWM paAwycoM r c , npw 
npoMwx paaHbix yc/iOBunx onpeAe/iaeiCfl bu- 
pa^cHneM 

10 
15 

ripuHUMaji R«=200 m. r c =0,145 m, no/iy^a- 
»otQi-0.08Q. 

TaKMM o6paaoM. AOCTuraeica yBennneHne 
90 npow3BOAMTe/ibHOCTM 3a cmct pea/in3aunM 
npeAnaraeMoro texHUMCCKoro peiueMMP. 

(DopMyna M3o6peTeHnn 

KoHCTpyxuufl 3a6on CKBaacwHbi, BKnK)4aK>- 
iua» 3KcnnyaTaunOHHy»o xo/iOHHy. cnymeH- 
Hyio AO Kpoanvr npoAyxTMBHoro o6bGKTa. 

paCUiMpeHHbiH CTBO/1 CKBaXMHW B WMTCpB3/16 

3a/ieraHn» npOAyxTUBMoro o6beKTa. ncp4)Opw- 
^ 0 pOBanHyK) KOAOMny o6caA"wx Tpy6. yciaHOB- 
/1 e m h y K) npoTMB MHTepaa/ia 3a/icroHM» 

npOAyXTMBHOrO 06bCKT3. O T /I H M 3 K) 0| 3 A' 

c « tcm, htu. c ue/ibio yMeHbUjenns TpyAoeM- 
koctm pa6or n yBe/)imeMH« npou3B0AHTe/ibHO- 

CTVi CKBaXUHbl. nep4>OpnpOB3HMa« KO/10HM3 

o6c3ahwx Tpy6 Bbino/iHena M3 MeTan/ia c na- 

MflTbK). BOCCTaHaB/lMB3K)U4eM nepB0H3M3/1b- 

nyio 4>opMy nache cnycxa b iiHTepea/i 
Kpennennfl. npimeM HSpyjKMbiM A^aMeip nep- 

4>OpMpOB3MHOM KOHOMHW 06C3AHWX Tpy6 fiep- 

BOHanaAbMOM un/inHApHHecKOM 4>opMw paseH 
AuaMeTpy CTBona ckb3)kmhu, a BHyTpeHHMi^ 
AwaMeip 6o/ibuie BHyTpCHMcro A^3 M eTpa axc- 
n/iyaTauMOHHOw ko/iohhw. 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 


[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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Fig. 1 

[vertically along right margin] 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 


perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter, as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 ~ 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 


[sic- one of the r w ] y s should he r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 


A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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